We have compared penetrating keratoplasty at a teaching hospital and a district general hospital (DGR). At the teaching hospital, the pathology was similar to previous reports, but at the DGH the patients were older (P< 0.01) and had a worse prognosis. The vision in the unoperated eye was also frequently poor.
Introduction
In the United Kingdom, penetrating and lamellar keratoplasties are probably the most common forms of corneal surgery. Individual major eye hospitals are known to perform 300 keratoplasties per year", but the number performed in teaching hospitals and district general hospitals (DGR) is unknown. The rate of increase of the waiting list of corneal graft recipients held by the United Kingdom Transplant Service-is showing the fastest rate of increase for any potential transplant recipients, and the United Kingdom may be showing the enormous growth in corneal grafting that has occurred in the United States of America.
Penetrating keratoplasty (PKP) has been investigated extensively, notably as to the diseases for which it is indicated and the improvement in visual acuity that can be obtained. Other aspects, such as the outpatient workload generated, the proportion in whom surgery is sight restoring (as opposed to restoring binocular vision), and epidemiological comparisons between closely sited hospitals, have received little attention. Whilst much corneal surgery is carried out at tertiary referral centres, most DGHs with an ophthalmic department have the equipment and skills to perform corneal surgery.
We wished to review the indications for corneal surgery at a major teaching hospital. In addition, we wished to ascertain the demands made on medical manpower after such surgery, and to compare the practices of a teaching hospital with a DGH only 6 miles away.
Materials and methods
St Thomas' Hospital is a major teaching hospital with a large ophthalmic department. In March 1988 the theatre records were searched to produce a list of patients receiving corneal surgery between 12 January 1981 and 11 January 1986. This 5-year period was chosen to allow a minimum of 2 years follow-up. The notes of these patients were scrutinized for the following data: age at time of surgery, sex, diagnosis, acuity in each eye prior to surgery, type of surgery, number of outpatient visits (OPVs) during the year prior to and the first and second years after surgery, and best visual acuity.
The Greenwich District Hospital is a modern DGH with an ophthalmic department staffed by three consultants and four junior ophthalmologists. It is one of only three ophthalmic units based in south east greater London, and the only one not in a teaching hospital. It is only 6 miles from St Thomas' Hospital, and the local populations appear similar.
In March 1988, the theatre records were searched to produce a similar list to that obtained at St Thomas'. The notes of these patients were then scrutinized for the following data: age at time of surgery, sex, diagnosis, number of OPVs during the first and second years after surgery, and best visual acuity. A similar number of age and sex matched patients was also studied; these patients had cataract, and received routine extra-capsular cataract extractions with posterior chamber intraocular lens implants (ECCE+IOL) during the study period.
Results

St Thomas' Hospital
One hundred and eight patients underwent corneal surgery in the study period. Thirteen notes could not be traced (12%). The remaining 95 patients (mean age 47.6 years) consisted of55 males (mean age at surgery 40.25 years±16.79 years standard deviation) and 40 females (56.89±21.73 years).
These 95 patients underwent 110 operations. Eighty-one patients had a single operation, 13 required surgery twice (eight patients to only one eye and five to both eyes) whilst one patient required operations three times to a single eye. Ninety-six operations were PKPs and were performed on 45 female and 51 male patients, representing 87.3% of all corneal surgery. Seventy-three of these operations consisted only of PKP, but in 23 cases other surgery as shown in Table 1 was also performed. Fourteen patients required corneal surgery other than PKP; details are shown in Table 2 .
The commonest conditions for which PKP was indicated were keratoconus, herpetic keratitis, and failed previous graft. Full details are shown in Table 3 . 0141-0768/90/ 040245-D4I$02.00/0 © 1990 The Royal Society of Medicine Table 5 .
During the first postoperative year a mean of 8.6 OPVs were required (range [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . This decreased to a mean of 6.1 OPVs during the subsequent year (range 4-9), but only seven patients attended during this period. Mean visual acuity during the first year was 6/15 and during the second year 6/20. Poor vision was due to unrelated retinal disease in all cases except in one graft performed for a perforation in an acutely inflamed eye which resulted in primary graft failure. 6/5 to PL). Alternatively, the mean improvement in acuity was 4.1 Snellen lines (s.d.±2.76). Sixty-four per cent had a best postoperative visual acuity of 6/12 or better, and 49.3% achieved 6/9 or better. At the time of surgery, the fellow eye saw hand movements or worse in 14.5% of patients, 6/60 or worse in 21.7% and 6/12 or worse in 49.3%.
The keratoconus group consisted of 18 patients (20% of the St Thomas' group; mean age 25.9 years). The preoperative VA for these patients ranged from 6/9 to CF. This includes pin-hole acuities and does not make allowances for contact lens failure. Postoperative VA ranged from 6/4 to 6/9. This can also be expressed as a mean improvement of 4.4 Snellen lines (s.d.±1.8). Only 18% of patients had a fellow eye which saw 6/12: none was worse than this.
Patients in each group required about 11 OPVs in the first postoperative year and five in the second; details are presented in Table 4 . The patients in the Greenwich study were predominantly elderly and female, in contrast to those seen at St Thomas' (P<0.01 for age, Chi-squared). In addition, although the numbers in this series are small, it is clear that the commoner diagnoses are not those found in the larger series emanating from teaching hospitals. It is possible that the absence of patients with keratoconus is related to the absence of a contact lens department at Greenwich.
The visual results obtained at the DGH, as judged by visual acuity, appear disappointing especially when compared with cataract patients. However, this was always due to unrelated retinal disease (senile or myopic macular degeneration) which was not previously seen through the corneal opacity. In addition, many patients with poor visual acuity can be extremely satisfied with surgery if good navigational vision is regained (such as may occur following some types of retinal surgery.
It is clear from this study that PKP patients at Greenwich required almost twice as many OPVs during the first postoperative year than patients receiving ECCE+IOL. Indeed, during the second year, the mean number of OPVs required by PKP patients still exceeded the number of visits paid by cataract patients in their first year. The cost differentials are large; the cost of OPVs during the first year after PKP is £325.60, during the second year £230.95, but for ECCE+IOL only £174.16 11 • The manpower implications of this study are, we believe, important; particularly at times of economic hardship or where hospital facilities are severely limited. A single patient requiring PKP will not only remain in hospital longer than a typical cataract patient-", but over the ensuing two years will require outpatient medical consultations equivalent to at least three routine cataract patients. At times when or in areas where ophthalmic facilities are severely stretched this should perhaps be taken into In contrast, age and sex matched patients receiving ECCE+IOL surgery required a mean of 4.57 OPVs (range 2-7) during the first postoperative year, and achieved a mean visual acuity of 6/7.5.
Discussion
The majority of the patients in this study required PKP (96% of all corneal operations). There have been many recently reported series on patients receiving corneal grafts 3 -9 • These have all emanated from university teaching hospitals. Their results are summarized in Table 6 . The commonest diagnoses found in these series are similar to those found in our series from St Thomas' Hospital, ie keratoconus, herpetic keratitis, and failed previous graft. Similarly our data show that PKP is an effective way of improving visual acuity.
It is well-known that patients who receive PKP require many OPVs, yet only one paper has previously studied this subject-P, This study (from a University Hospital) was restricted to patients grafted for herpetic keratitis and could be atypical of corneal grafts as a whole. Menage and Claoue-? found that patients grafted for herpetic keratitis required 15 OPVs in the first postoperative year, and eight OPVs in the subsequent year. This suggests that severe herpetic keratitis which requires PKP does demand more frequent OPVs than patients requiring PKP for less specialized reasons. They postulated that PKP for other conditions might result in fewer OPVs. This is not supported by our results which show no difference in the number of postoperative OPVs between the keratoconus group and those patients receiving PKP for other reasons. We conclude from the St Thomas' data that the number of OPVs is determined by the surgery rather than the underlying pathology.
In comparing the number of OPVs at St Thomas' and Greenwich, the differences between the two centres are not statistically significant for either the first or second postoperative year. Nevertheless, there were consistently more visits per patient to the teaching hospital. It is not clear why there should be such a disparity.
The status of the other eye in patients receiving PKP does not appear to have been addressed. Our data shows that patients who did not have keratoconus, 14.5%had bare or no navigational vision in the other eye, whilst 1 in 5 were registerable as blind. Nearly 50% would have been unable to drive had the unoperated eye been their only eye. Clearly in this group PKP restores sight (rather than binocular vision) in a large proportion.
In the United Kingdom, DGHs outnumber teaching hospitals by approximately 4: 1, and many have ophthalmic departments. It is thus likely that although the number ofPKPs performed at individual DGHs will be small (as suggested from this small series), the total number is large. Although the individual number in this series is small, the frequency with which PKP is performed showed an increase towards the end of the study period (39% of the grafts were performed during the final year). Whilst we originally intended to study all forms of corneal surgery performed at a DGH, we found that only PKP was undertaken. We presume that other corneal surgery is either rarely undertaken, and was missed due to sampling error, or is referred to teaching hospitals. account by surgeons who may feel that referral may be appropriate action.
From our data, there is not sufficient clinical need to justify a specialist corneal surgeon at a DGH. However, since the costs of patient care are in general less at DGHs than at teaching hospitals, it might be cost-effective for a specialist corneal surgeon to visit on those occasions when corneal surgery is indicated for a patient at a DGH.
